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(57) Abstract 

The present invention provides a process for the preparation of a non-ionic 5-(N-2, 3-dihydroxypropyl -acylamino)-2,4, 
6-rxiiodo-N,N'-disubstituted -isophthalamide which process comprises reacting a non-ionic 5-acylamino-2, 4,6-triiodo-N, N'-disubstituted 
-isophthalamide with an oxirane in a solvent and in the presence of up to 7 mole percent of a strong base. 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT. 



AL 


Albania 


ES 


Spain 


LS 


Lesotho 


SI 


Slovenia 


AM 


Armenia 


FI 


Finland 


LT 


Lithuania 


SK 


Slovakia 


AT 


Austria 


FR 


France 


LU 


Luxembourg 


SN 


Senegal 


AU 


Australia 


GA 


Gabon 


LV 


Latvia 


SZ 


Swaziland 


AZ 


Azerbaijan 


GB 


United Kingdom 


MC 


Monaco 


TD 


Chad 


BA 


Bosnia and Herzegovina 


GE 


Georgia 


MD 


Republic of Moldova 


TG 


Togo 


BB 


Barbados 


GH 


Ghana 


MG 


Madagascar 


rs 


Tajikistan 


BE 


Belgium 


GN 


Guinea 


MK 


The former Yugoslav 


TM 


Turkmenistan 


BF 


Burkina Faso 


GR 


Greece 




Republic of Macedonia 


TR 


Turkey 


BG 


Bulgaria 


HU 


Hungary 


ML 


Mali 


TT 


Trinidad and Tobago 


BJ 


Benin 


IE 


Ireland 


MN 


Mongolia 


UA 


Ukraine 


BR 


Brazil 


IL 


Israel 


MR 


Mauritania 


UG 


Uganda 


BY 


Belarus 


IS 


Iceland 


MW 


Malawi 


US 


United States of America 


CA 


Canada 


IT 


Italy 


MX 


Mexico 


uz 


Uzbekistan 


CF 


Central African Republic 


JP 


Japan 


NE 


Niger 


VN 


Viet Nam 


CG 


Congo 


KE 


Kenya 


NL 


Netherlands 


YU 


Yugoslavia 


CH 


Switzerland 


KG 


Kyrgyzstan 


NO 


Norway 


zw 


Zimbabwe 


CI 


Cote dTvoire 


KP 


Democratic People's 


NZ 


New Zealand 






CM 


Cameroon 




Republic of Korea 


PL 


Poland 






CN 


China 


KR 


Republic of Korea 


PT 


Portugal 






CU 


Cuba 


KZ 


Kazakstan 


RO 


Romania 






CZ 


Czech Republic 


LC 


Saint Lucia 


RU 


Russian Federation 






DE 


Germany 


U 


Liechtenstein 


SD 


Sudan 






DK 


Denmark 


LK 


Sri Lanka 


SE 


Sweden 






EE 


Estonia 


LR 


Liberia 


SG 


Singapore 







WO 99/26916 



PCT/GB98/03535 



N^Alkvlati on of 5 -Amino- 2 . 4 , 6 - triodo- isophthalamides 

5 Field of the Invention 

The invention relates to a process for the N-alkylation 
of a non-ionic 5-amino 2 , 4 , 6- triiodo-isophthalamide by 
base-catalysed reactions with an oxirane. 

10 Background to the Invention 

The use of non- ionic iodinated aromatic compounds as 
contrast agents in X-ray imaging (eg, CT- imaging) is 
well established. Several such contrast agents are 
available commercially, eg. iohexol, iopentol, ioxilan, 

15 iodixanol, iopamidol and ioversol . 

The non- ionic iodinated contrast agents have to a large 
extent replaced the earlier generation ionic contrast 
agents, at least for parenteral use. 

20 

While the X-ray opacity of such agents derives from the 
presence of the iodine atom in the contrast agent 
molecule, the water- solubility of the non- ionic agents 
derives from the substitution of the aromatic ring with 
25 polyhydroxyalkyl groups. By way of example in the case 
of iohexol, the aromatic ring carries three 2,3- 
dihydroxypropyl groups (as substituents on amide 
nitrogens) . 

30 In the commercial manufacture of iohexol, and other non- 
ionic X-ray contrast agents, one of these 2 , 3 -dihydroxy- 
propyl groups is introduced in one of the final steps in 
the multistep synthesis of the chemical drug product. 

35 Conventionally, this 2 , 3 -dihydroxypropyl group is 

introduced by reaction of a 5 -acylamino-2 , 4 , 6- triiodo- 
isophthalamide with chloro-2 , 3 -propanediol (CPD) in the 
presence of a base (eg. NaOH) . 
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This procedure however results in the formation of 
equimolar quantities of salt which must be removed from 
the reaction product before it can be used as a non- 
ionic contrast agent or before it can be used in further 
5 process steps. Since the reaction product is highly 
water soluble, this removal of salt is -not a trivial 
problem and requires the use of resin treatment and 
alcoholic work-up or of reverse osmosis. It should be 
noted that salt by-products are significantly more 

10 problematical with the non- ionic iodinated contrast 

agents than with the earlier ionic agents as the option 
to purify by crystallization is not so readily 
available. Moreover the solubility of the non-ionic 
iodinated contrast agents in water is similar to that of 

15 salt and so fractional crystalization is not a useful 
option. 

In any commercial process for pharmaceutical 
preparation, there is a need to maximize product yield, 
20 avoid the production of impurities and optimize the use 
of reactors and work-up apparatus . 

The present invention addresses the problem of salt 
generation in the N-2 , 3 -dihydroxypropylation of 5- 
25 acylamino-2 , 4 , 6- triiodo-N, N 1 -disubstituted 
isophthalamides . 

Summary of the Invention 

Thus viewed from one aspect the invention provides a 
30 process for the preparation of a non-ionic 5- (N-2, 3- 
dihydroxypropyl-acylamino) -2,4, 6 - triiodo-N, N ! - 
disubstituted- isophthalamide which process comprises 
reacting a non-ionic 5-acylamino-2 , 4 , 6-triiodo-N,N ! - 
disubstituted- isophthalamide with an oxirane (eg. 
3 5 glycidol) in a solvent and in the presence of up to 7 

mole percent (relative to the 5-acylamino reagent) , eg. 
0.01 to 7 mole percent, of a strong base. 
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Surprisingly, the process of the invention makes it 
possible to quench in a controlled way the excess 
alkoxide anion which is formed in the reaction, leaving 
enough unquenched to remove acidic protons or nitrogens 
5 and providing the appropriate amount of acetyl -N anion 
to achieve selectivity. It is thus possible to achieve 
selectivity with a good reaction rate without provoking 
undesired side-reactions . 

10 Detailed Description of the Invention 

The 5-acylamino-isophthalamide starting reagent in the 
process of the invention is preferably a compound of 
formula I 



R 1 . ^* 2 



15 




(0 



2 0 (where R 1 is an acyl group, preferably a formyl group or 
a (C^e alkyl) -carbonyl group in which the alkyl moiety 
is optionally hydroxy substituted, eg. a formyl, acetyl, 
propionyl , lactoyl, glycoloyl, or glyceroyl group; 

25 R 2 is an oxirane- reactive (eg. glycidol -reactive) group 
or atom, preferably a hydrogen atom; and 

each R 3 , which may be the same or different, is C x - 6 acyl 
or alkyl group, preferably an acetyl or hydroxy-C^- 
30 alkyl group, particularly preferably a polyhydroxyalkyl 
group , eg . 2 , 3 -dihydroxypropyl , 1 , 3 -dihydroxyprop-2 -yl , 
2 -hydroxy- 3 -methoxypropyl , 2,3 -dihydroxy- 1 - 
hydroxymethylpropyl and 2 -hydroxyethyl ) . 

35 The other reagent is glycidol of formula II 
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or an oxirane, eg. oxirane or a 2-acyl-oxirane. 

Using a starting material of formula I and glycidol, the 
N-allcylated product is of formula III 



Rl^^ ^CH 2 CHOHCH 2 OH 




(where R 1 and R 3 are as defined above) 



15 The starting 5-acylamino-isophthalamide is particularly 
preferably 5-acetylamino-2 , 4 , 6-triiodo-N,N 1 -bis (2,3- 
dihydroxypropyl ) - i sopht ha 1 amide . 

The process of the invention is preferably performed in 
20 an aqueous or alkanolic solvent or solvent mixture (eg. 
water, methanol, 2 -methoxyethanol , t-butanol, diglyme, 
etc.) or in a dipolar aprotic solvent or solvent mixture 
(eg. acetone, DMSO, DMF, DMAc etc.) or in a mixture of 
such solvents (eg. water/acetone, etc.). Tertiary 
25 alcohols in general (eg. t-butanol) are usable as 

solvents. The reaction product is typically highly 
soluble in such solvents and solvent mixtures, indeed it 
is generally more soluble than the 5-acylamino- 
isophthalamide reagent and thus the reaction can be 
3 0 performed with the reagents in solution or in a slurry. 
The quantity of solvent used may if desired be 
minimized, eg. being selected to be sufficient to 
maintain the reaction product in solution at the 
reaction temperature . 

35 

The 5-acylamino-isophthalamide and glycidol reagents are 
conveniently used in molar ratio of from 2:1 to 1:2, 
preferably 1:1 to 1:1.3, especially preferably about 1:1 
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to 1:1.1. These reagents are advantageously present in 
the reaction medium at a concentration of from 0 . 9 to 
2M, especially 1,0 to 1.5M. 

5 The base used to catalyse the process of the invention 
is a strong base, eg. NaOH, KOH, Mg(OH} 2 , triethylamine , 
BuLi, sodium methoxide, sodium ethoxide, sodium 
propoxide, potassium tert . but oxide . Sodium and 
potassium hydroxides and alkoxides are particularly 

10 suitable. Particularly desirably it should be a base 
which is physiologically tolerable or which has 
physiologically tolerable neutralisation products or 
which is readily removed from the reaction product, eg. 
by solvent separation techniques, or by application of 

15 reduced pressure, eg. the base is quenched out in the 
water soluble phase after the reaction is completed. 
Especially preferably, the base is triethylamine. 

Particularly preferably, the base is a material which 
20 does not separate out from the reaction mixture with the 
N-alkylated reaction product. 

The base is used in catalytic quantities, eg. up to 7 
mole %, preferably 0.01 to 7 mole %, more preferably 

2 5 0.05 to 5 mole %, especially 0.5 to 4, more especially 

1.0 to 3.5 mole % relative to the 5-acylamino- 
isophthal amide starting reagent. 

The reaction between the glycidol and 5-acylamino- 
30 i soph thai amide is conveniently effected at ambient or 
slightly elevated temperatures, eg. 10 to 50 °C, 
preferably 15 to 30°C, especially preferably 20 to 25°C. 

The reaction is allowed to proceed until analysis of 

3 5 samples of the reaction mixture shows the concentrations 

of reagents and reaction product to have stabilized. 
Typically, the reaction time may be a period of hours, 
eg. 6 to 2 0 hours. 
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The reaction may be terminated by warming the reaction 
mixture eg. to 50 to 70°C / especially about 60°C and 
diluting it with a solvent in which the reaction product 
is less soluble whereby to cause the reaction product to 
5 separate out . 

By adding a solvent which reduces the solubility of the 
N-2 , 3-dihydroxypropylated reaction product in the 
solvent system, the reaction product (and the 5- 

10 acyl amino - isophthal amide reagent) can be caused to 

separate out from the solvent system while leaving the 
base catalyst and any excess unreacted glycidol in 
solution; in this way a substantially base-free reaction 
product can be obtained without requiring particularly 

15 extensive work -up. 

The reaction product can then be worked-up and purified 
in conventional fashion, for example by 

recrystallization of unreacted 5-acylamino reagent from 
20 a solvent such as water or an alkanol, followed by 
solvent evaporation to yield the reaction product. 

In this way the use of expensive deionizing techniques, 
such as reverse osmosis or the use of ion exchange 
25 resins, required by the conventional N-2,3- 
dihydroxypropylation processes is avoided. 

The invention will now be described further with 
reference to the following non- limiting Example. 

30 
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Example 1 

5- (N-2 , 3-dihvdroxyproovl-acetamino) -2,4, 6-triiodo-N. N 1 - 
big (2 , 3 -dihydroxypropyl) -isophthalamide 

5 

74 . 7 grams of 5-acetamino-2 , 4 , 6- triiodo-N, N 1 -bis (2 , 3 - 
dihydroxypropyl ) -isophthalamide, 75 mL dimethyl - 
sulphoxide, and 7 mL triethylamine was stirred and 
warmed to 70-80°C before being cooled to ambient 
10 temperature. A single addition of 7 mL of glycidol was 
made and the reaction mixture was stirred overnight. 

The reaction mixture was then warmed to 60 °C and diluted 
with 400 mL of isopropanol. An oily product separated 

15 out and solidified upon cooling. The liquor was 

decanted and the solid product was dissolved in warm 
water, seeded with 5-acetamino-2 , 4 , 6- triiodo-N, N 1 - 
bis (2, 3 -dihydroxypropyl ) -isophthalamide and chilled in 
an ice bath. A solid crystallized and was separated off 

2 0 by filtration. (This solid was 22.5 gram of unreacted 

5-acetamino-2 , 4, 6-triiodo-N,N f -bis (2 , 3 -dihydroxypropyl ) - 
isophthalamide . 

The filtrate was evaporated down to leave the title 
25 compound as a residual oil weighing 56.7 grams. 
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Claims 

1. A process for the preparation of a non-ionic 5- (N- 
2 , 3 -dihydroxypropyl -acyl amino) -2 ,4, 6 - triiodo-N, N 1 - 
disubstituted-isophthalamide which process comprises 
reacting a non-ionic 5 -acylamino -2 , 4 , 6 » triiodo-N, N 1 - 
disubstituted-isophthalamide with an oxirane, preferably 
glycidol, in a solvent and in the presence of up to 7 
mole percent, relative to the 5-acylamino 
isophthalamide, of a strong base. 

2. A process as claimed in claim 1 wherein said 5- 
acylamino-isophthalamide is a compound of formula I 




(where R 1 is an acyl group, preferably a formyl group or 
a (Cj.e alkyl) -carbonyl group in which the alkyl moiety 
is optionally hydroxy substituted; 

R 2 is a glycidol -reactive group or atom, preferably a 
hydrogen atom; and 

each R 3 , which may be the same or different, is an 
optionally hydoxylated C x - 6 acyl or alkyl group) . 

3 . A process as claimed in claim 1 for the preparation 
of 5- (N- 2, 3 -dihydroxypropyl -acetamino) -2,4, 6-triiodo- 
N,N ! -bis (2, 3 -dihydroxypropyl) -isophthalamide wherein 
said 5-acylamino- isophthalamide is 5-acetamino-2 ,4,6- 
triiodo-N,N* -bis (2 , 3 -dihydroxypropyl ) -isophthalamide . 
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4 . A process as claimed in any one of claims 1 to 3 
wherein as said base is used 0.01 to 7 mole % of a 
strong base . 

5. A process as claimed in claim 4 wherein said base 
comprises triethylamine . 
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